In patients with acute respiratory failure, positive end-expiratory pressure ( Table 1 contains a summary of the shunt values in both groups as measured at the patient's required FIo2 and at Fio2=1-In fig 1 the influence of PEEP (from 0 to 15 cm H20) on Pao2, CaCo2, a-vDo2, and intrapulmonary shunt is compared during ventilation with FiO2 between 0-21 and 03 and at FiO2 = 1. In the first instance PEEP has little influence on these values. In the same patients however, the same procedure, but at FiO2=1, resulted in a significant decrease in the intrapulmonary shunt (p<0 05). Figure 2 depicts the results in the five other patients. In this group increased PEEP induced a significant increase of Pao2 and Cao2 (p<0-01), and a significant decrease in shunt (p<0-01) during ventilation with FIo2=0-4-0-6, as well as during ventilation with FIO2 equal to unity (increase in Pao2 and Cao2, p<0-05, and decrease in shunt p<005). A slight increase of a-v Do2 in these patients was not significant at either level of Fio2.
Discussion
In 1942, Berggren suggested a method of calculating intrapulmonary venous admixture by the inhalation of pure oxygen,8 9 and thus two of the problems associated with shunt determination were eliminated. By using an increased oxygen concentration, it is possible to avoid the shunt effect caused by the perfusion of partially ventilated alveoli. We have shown that the influence of PEEP in our patients varied with the value of FIO2, and that its effect on pulmonary shunt was absent when FIO2 was lower than 0C3. Assuming that PEEP increases FRC, while high FIo., decreases it, the beneficial effect of PEEP at high FiO2 could be partially explained by the reduction of this side effect of the high FIO2, but further ventilation-perfusion alterations as well as variations in pulmonary resistance and pulmonary fluid content must be considered. It is possible that for special situations, as in pulmonary oedema or drowning, PEEP could be effective at low FiO2, but none of our patients had these conditions. In summary, our results suggest that PEEP does not influence the intrapulmonary shunt at low levels of Fio2 (0 21-03). When FIO2 is greater than 0-3 the calculation of venous admixture can be simplified by neglecting the "correction factor" of the alveolar air equation.
